Introduction: Electromagnetic radiation has irreparable biological effects on various tissues including testis. The use of antioxidants can greatly reduce the effects of this radiation and has anti-oxidant properties but their mechanism is not clear. Therefore, in the present study, protective effects of herbal extract of polygonum aviculare which are rich in antioxidants components examined on the expression levels of lipocalin 2. Methods: Twenty four male mice, 8 weeks divided to 4 groups (one control and three experimental groups). Control group didn't receive EMF exposure. EMF group mice received 3 mT EMF during 2 months, 4 hours daily and 5 days weekly. Polygonum aviculare group received 50 mg/kg herbal extract during 2 months and poly -EMF group received 3 mT EMF during 2 months, 4 hours daily and 5 days weekly and 50mg/kg herbal extract during 2 months. After 2 months the mice sacrificed by cervical dislocation and samples prepared from the testis and immunofluorescent techniques was used to determine lipocalin 2 expression levels. Results: the result showed that lipocalin 2 expression was decreased in EMF group and increased in mice which had received herbal extract of polygonum aviculare. Conclusions: As seen in the results, herbal extract increased lipocalin 2 expression and might act as a protective agent against free radicals induced by the action of electromagnetic field. Although, further studies are needed to acquire more knowledge about the mechanisms of these extracts.
INTRODUCTION
Electromagnetic fields have nowadays become one of the non-separable components of our living environment and the mankind is being exposed to them more than ever. These non-ionized fields have the ability to penetrate and expand in a variety of environments. They are able to move so many things, from electrons to great macro molecules and polymers. So these fields can practically affect the behavior of human body systems. Protein synthesis process is one of those being more affected when being exposed to such fields. Electromagnetic fields affect this system from the beginning of the genetic copying to where protein enters the cells or gets out of their membrane [1] . Due to their high level of energy, electromagnetic fields like ionizer waves, create their destructive effects by making free radicals [2] . In DNA molecule structure of body cells like sperm, free radicals can lead to oxidation of purine and pyrimidine alkalis, breakage of one or two strings, creation of stations without base, creation of horizontal bridges between DNA and protein and changes in deoxyribose sugar [3] . One of the points to be mentioned here is he increase in the amount of lipocalin 2 in the cells that have been exposed to the harmful effects of free radicals creation. Considering that the free radicals created in oxidative stress due to IR rays induces lipocalin 2 in liver cells [4] . It is possible that lipocalin 2 act as a free radicals cleaner and protect cells from being harmed by ROS. Lipocalin 2 belongs to the great family of soluble and mostly sprinkling lipocalines responses. They also act in smelling and cellular hemostasis [5, 6] . In the present study, the effects of polygonumaviculare plant, as a powerful antioxidant containing great amount of flavonoid and phenolic in neutralization of free radicals created by the electromagnetic waves and the amount of lipocalin 2ex-pantion in mouse testicles have been studies.
METHODS
Twenty four male mice have been studied for eight weeks. They are selected randomly to make four groups; one control group and three experiment groups. The control group mice were kept in an EMF inducer which never turned on during the experiment. From the order three groups, the POLY group was only fed with polygonumaviculare. The EMF-PO-LY group was fed with polygonumaviculare and was exposed to electromagnetic waves and the EMF group which was only exposed to electromagnetic waves. POLY and EMF-POLY groups were fed with 50 mg/kg every day for eight weeks and EMF and EMF-POLY groups were exposed to 3 m Telectromagnetic field four hours a day, in five days of week during the same eight weeks period. By the end of eight weeks, samples taken from testicle tissues of the groups were used to determine the amount of lipocalin 2 expression using Immunofluorescence technique.
Extraction
After collecting and determination the aerial parts of Polygonumaviculare plant, they were dried in suitable place away from sunlight and then dried shots were proud by mechanical grinder. Then, 100 g powder was dissolved in 200 ml n-hexane and solution was shaken for 4 hours at 45°C. Then, supernatant was transferred to a tube. In the next step, residue of n-hexane extraction was dissolved in 200 mL dichloromethane instead of n-hexane and same steps repeated using dichloromethane. In the next step, debris of previous extraction step was dissolved in 200 mL methanol and at the same way supernatant was collected. After that, fractions were dried completely by the rotatory evaporator at 45°C with low pressure and were frozen at -20°C until use.
Sampling
After cervical dislocation the stomach of all 24 mice were opened and the tail of epididymis of right testicle were used to observe semen parameters.
Qualifying Lipocalin 2 Lxpression
Two observers were asked to observe the samples and their results were saves separately. They were asked to use +1, +2 and +3 according to the amount of green color they see in each sample.
RESULTS
As explained before, Immunofluorescence technique was used in this study to evaluate lipocalin 2 expression. According to the results, 70% of the samples of control group were graded +3. 80% of the samples of POLY group were graded +3, 70% of the samples of EMF group were group were graded +1 and finally 60% of the samples of EMF-POLY samples were graded +2 (Fig1). 
DISCUSSION
Electromagnetic fields create their harmful effects by making free radicals due to their high levels of energy like ionizer rays [2] . Acceleration in the amount of oxygen free radicals has destructive effects on sperms and can be one of the serious reasons of men non productivity. A survey in 2001 showed that the decreases in the antioxidants amount in infertile men are mostly due to the ROS increase rather than lack of antioxidants [7] . In those with unusual spermogram, usages of some compliments like some vitamin kinds and antioxidant, increase movement, morphology and number of alive sperm percentage. The results of so many studies indicate that lipocalines interfere in cellular inflammation processes. By the way, it has been proven that lipocalines attach themselves to ligands that affect hemostasis and inflammations. In diseases that are accompanied by free radicals increase (cancer and kidney problems and etc.) higher amounts of lipocalin 2 has been observed [4] . So it is possible that lipocalin 2 affects the oxidative stress caused by ROS. Some other studies show that the stress caused by serious cardio vascular hypoxias and ischemic increases lipocalin 2 expression and this phenomena indi-cates that these cells show a sensible reaction to the stress caused by hypoxias [8] . Previous studies show that when being exposed to EMF, lipocalin 2 plays a major role in sperm parameters especially motility that was notably reduced in testicle tissues. It has been recently reported that lipocalin 2 produced from epididymis causes more sperm movements [9] . The results of a survey carried by explanation department of medical faculty of Tabriz University, electromagnetic fields was increased that by itself is a reaction in accordance with the cellular defense and has a protective effect across ROS [10] . Considering the reduction of lipocalin 2 amount in samples that were exposed to electromagnetic fields, can lead to this point that electromagnetic waves can cause the reduction of lipocalin 2 expression amount that has a protective effect against ROS and cause tissue damages and negative effects in semen parameters. Roodkenar and et al. showed in 2009 that X-ray and H2O2 cause an increase in lipocalin 2 gene expression lipocalin 2 can also neutralize the poisonous effect of H2O2. It has been proven that lipocalin 2 expressions can be stopped using antioxidants. Other studies show that LCN2/NGAL acts as a protective factor against the poisonous effect of cisplatin and H2O2. Researches show that lipocalin 2 causes increase of hemoxigenase 1 enzyme and by its activation via NF-KB pathway fights against oxidative stress and leads to balance cellular inflammations created by ROS [11] .
